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PURPOSE 


OEVCLOP  and  produce  ^00  UNITS  ON  FREQUENCIES 
10  MC,  11.^  MC«  1^.0  UC,  20.0  MC  AND  ^0.0  MC 
US  INC  BOTH  NATURAC  AND  CULTURED  QUARTZ  IN  AO> 
eOROANOE  BITH  SlBNAL  CORPS  TECHNICAL  REQUIREMENT 

SCS-76A  DATED  20  January  I96O. 

C 
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ABvS  TRACT 


DuR!N8  the  process  )M--3  AMO  TESTHiSS  OF  THE  ^0  MO  FILTER 
TYPE  CRYSTALS,  ABOUT  G0%  Of  THE  CULTURED  QUARTZ  UNITS  WERE 
803NG  OUT  OF  FREQUENCY  TOLERANCE  OUR » NQ  THE  TEMPERATURE 

TEST.  Units  or  natural  quartz  wanufactureo  alonq  with 
CULTURED  quartz  REMAINED  IN  TOLERANCES  DURING  THE  TEMPER¬ 
ATURE  RUN.  i  NVEST  5QAT  i  OH  REVEALED  THAT  CULTURED  QUARTZ 
DOES  NOT  HAVE  T  Hf  SAME  TEMPERATURE  COEFFICIENT  AFTER  6RIN0‘- 
INS  DUE  TO  OUR  APPARENT  ANSUl.AK  SHiFT  CHEN  CRYSTALS  HAVE  A 
LARQE  AMOUNT  OF  QUARTZ  REMOVEO  BY  SRINDINQ.  A  FINAL  DESSaN 
FOR  filter  blanks  RAS  OEKi/ED  AND  THE  PR  £ PR ODUCT i ON  SAMPLES 
WERE  SUBMITTED  FOR  TEST. 


NARRATIVE 

tv  OUR  PREVIOUS  REPORT,  THE  EIFTH  QUAI^TERLY  REPORT,  «£  KAO 
MENTIONED  THAT  ABOUT  60%  OF  OUR  HtOH  FRCQUENCY  5^  Mc  FILTER 
CRYnTALS  IN  CULTURED  QUARTZ  WERE  OOlWB  OUT  OF  FREQUENCY  TOL¬ 
ERANCE  IN  TEMPERATURE  TESTIWO.  We  HAD  SELECTED  THE  ZZ *  ANCIE 
55®  15*  »'OR  BOTH  CULTURED  AMO  NATURAL  QUARTZ.,  The  AMBLE  WAS 
MEASURED  WHILE  THE  BLANKS  WERE  IN  THE  SQUARE  STABE  AND  AT 
1;  MC  BEFORE  MUCH  QUARTZ  REMOVAL .  FrOM  THIS  POIMT  THEY  WERE 
ROUNDED  TO  .250^  DIAMETER  AND  BROUNO  TO  NEAh  THE  FINJSHEO 
FREQUENCY.  THERE  WAS  NO  FURTHER  X-ftAY  MEASUREMENTS  DUE  TO 
THE  SIZE  AMO  THICKNESS  OR  (thin^ESS)  OF  THE  BLANKS  AT  ^0 
MESACYCLES.  WHEN  THE  BLANKS  CERc  TESTED  A  LAPCE  PERCENTAGE  OF 
THE  CULTURED  QUARTZ  UW;TS  KAD  TOO  G^IAT  A  D^!  <  FT  OVER  THE 
TEMPERATURE  RANQE.  ThE  UI!  i  TS  »  P!  NATUFAI.  OF  THE  S  ,AMF. 

55*  15’  ZZ’  ANOLE  PASSED  THROUeM  THE  TELPtFATURE  RANBE  W I T H- 
'.tl  THE  TOLERANCES.  Pl-HTHErj  I  NVi:  S  i  i  QAT  !  ON  OK  20  MEQACYCLE 
CRYSTALS  X-RAY  SORTED  IN  trie  S  A>JE  tjJAWNEf’  REVEALED  THAT  THE 
CULTURED  UNITS  WERE  CLOSE  TO  SO'flC  OUT  OF  TOLCfiAVCE  ALSO. 

The  10  MESACVCLE  GRYS'^ALL  X-RAV  SORVEO  I  ?j  the  same  square 
STABE  IN  BOTH  CULTURED  ALT.  NATURAL  QUARTZ  flERE  WITHIN  TOL“ 
EP.AHCc  xT'.lEN  TESTED  OVER  VJ.L’  T  EPviPZRATURE  RANBE.  AfTER  SEVERAL 
TKOTS  ON  THE  ^0  MC  AND  10  MC  CRYSTALS  IN  GULTUREO  AND  NATURAL 
QUARTZ  IT  WAS  FOUND  .'H.nV  ^HE  OULTUREC  U!;,-*-:  <  .  '  ;;.,CVCLE 

IVFPE  consistently  SHOWSNvi  /\  QREATEn  DRIFT  OVER  THE  TEMPERA¬ 
TURE  RANQE. 
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The  10  MO  crystals  sere  consistently  within  the  tolerance 
Levels.  There  ts  an  apparent  ZZ*  change  with  orinoino. 

The  50  Mc  crystals  having  the  greatest  amount  of  quartz 

REMOVAL  show  A  GREATER  DEVIATION  FROM  THE  ORIGINAL  ANGLE 
MEASUREMENT.  WE  FINALLY  SETTLED  ON  A  SLIGHTLY  HIGHER  ZZ* 

OF  55*  17'  *5*  ^OR  ROTH  THE  NATURAL  AND  CULTURED  QUARTZ  ON 
ALL  FREQUENCIES  ON  THE  CONTRACT.  TEMPERATURE  TESTS  WITH  THIS 
NEW  ANGLE  ADJUSTMENT  SHOW  THAT  WE  WILL  BE  SAFELY  WITHIN 
THE  tolerance  ON  ALL  FREQUENCIES  IN  EITHER  CULTURED  OR 
NATURAL  QUARTZ.  SaWVER'S  CULTURED  QUARTZ  WAS  USED  FOR 
ALL  OUR  EXPERIMENTS  SINCE  WE  HAD  A  LARGE  ENOUGH  QUANTITY 
OF  IT  ON  HAND  TO  PRODUCE  UNITS  FOR  TESTING  AND  MAKING  THE 

PILOT  RUNS.  Cultured  quartz  supplied  by  other  vendors  was 

PROCESSED  INTO  10  MC  UNITS  AND  TEMPERATURE  TESTED.  AlL 
BLANKS  WERE  SELECTED  FROM  THE  X-RAY  SORT  AT  55*  19^  ^1  * • 

We  had  a  number  of  blanks  cut  from  several  vendors  CULTURED 

BARS  ON  HAND  AT  THE  ABOVE  ANGLE  ANo'fELT  THIS  WOULD  BE 
CLOSE  ENOUGH  TO  MAKE  A  COMPARISON  TEST.  ThE  TEMPERATURE 
TESTS  REVEALED  THAT  THE  TEMPERATURE  COEFFICIENT  OF  THE 
CRYSTALS  VARIED  FROM  ONE  TYPE  OF  QUARTZ  TO  ANOTHER.  TO 
COMPENSATE  FOR  THIS  VARIATION  AN  ANGLE  ADJUSTMENT  OF  5 '  0^ 

AHO  WOULD  BE  NEEDED.  THERE  WAS  NO  SIGNIFICANT  OIFFEWCNCE 
IN  THE  SPURIOUS  RESPONSES  FROM  THE  CULTURED  QUARTZ  OF  THE 
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VARIOUS  SUPPL  lERS 


On  pacic  6  have  shown  averase  curves  op  the  10  mc 

ORVSTAta  processed  prom  the  cultured  quartz  SUPPtJEO  BY 
THE  VENDORS  AtONS  WITH  ONE  IN  NATURAL  QUARTZ.  ThE  PRE- 
PRODUCTION  SAMPLES  WERE  SUBMITTED  OCTOBER  JO,  19^2  TO 

Victor  Electronics  for  testing  to  the  specification  op 
SCA-76A  ON  OUR  contract.  Immeoiatcly  after  submitt ino 
THE  SAMPLES  WE  TURNED  TO  MAKINO  A  PILOT  RUN  OF  100  CRYSTALS 
AT  10  MC  ON  BOTH  CULTURED  AND  NATURAL  QUARTZ.  OUR  AIM  WAS 
TO  SEE  HOW  WELL  WE  COULU  REPEAT  OUR  PROCESS INO  TECHNIQUES 
IN  PRODUCTION  QUANTITIES. 

The  final  oesion  of  the  blanks  was  as  follows: 

SPECIFICATIONS  FOR  10  MC  FILTER  BLANKS 
Size  .JOO"  Diameter 
ZZ’  Angle  55*  17’  ±5' 

Finish  OR  iND  in  JOl*,  emery  to  10.050  mc 
Electrode  size  .IOF”  diameter  evaporated  silver 
Electroplate  with  nickel  to  frequency. 

The  first  crystals  to  set  to  the  finishing  were  running 
HIGH  IN  RESISTANCE  AND  ABOUT  20/6  WERE  OVER  THE  100  OHMS 
MAXIMUM.  The  high  resistance  was  caused  BY  PITS  OR  BUBBLES 
NEAR  THE  SURFACE  Of  THE  BLANKS,. 
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average  temp,  curves  of  cultured  quartz  from 
5  VENDORS  COMPARED  WITH  NATURAL  QUARTZ 
ZZ*  ANGLE  FOR  ALL  TYPES  55*  19’. 


These  blanks  bebe  eliminated  and  nem  blanks  brooessed  to 

RERLAOE  THEM.  AfTER  COMRLET IN8  THE  FINISHINB  TO  FREQUENCY 
ON  THE  QROUP  THE  LOBS  DUE  TO  RESISTANCE  BAS  ONLY  3  UNITS 
AT  THIS  TIME.  On  FA«Es8-10  BE  HAVE  CHARTS  SHOBINB  THE 
EFFECTS  OF  SHOCK*  VIBRATION  AND  ABINS  ON  A  REPRESENTATIVE 
BROUP  OF  THE  10  MC  CRYSTALS.  ThE  CRYSTALS  PASSED  ALL  THE 
OTHER  REQUIREMENTS  ON  SCA76A .  ThE  CRYSTALS  BERE  THEN  SCANNED 
FOR  SPURIOUS  RESPONSES  BITHIN  THE  ±3%  OF  NOMINAL  FREQUENCY. 

We  have  included  5  charts  on  pabes  bhich  can  be  con¬ 

sidered  AS  REPRESENTATIVE  OF  THE  SROUP.  SlNCE  WE  BERE  SUC¬ 
CESSFUL  IN  RUNNINS  THE  10  MC  CRYSTALS  ANOTHER  BROUP  ON  THE  N 
NEXT  FREQUENCY  11.^  MC  BAS  STARTED  THRU  THE  PROCESS INB  LINE. 

The  oesibn  of  this  blank  is  the  same  as  the  10  mo  crystal 

BITH  THE  EXCEPTION  OF  FREQUENCY  AND  ELECTRODE  SIZE. 

SPECIFICAHON  FOR  11.5  MC  CRYSTAL  BLANKS 
Size  .JOO*  Diameter 

Finish  Grind  in  JOl}.  emery  to  11  . 560  mc 
ZZ'  Anble  55*  17’  *5' 

Electrode  size  .095"  diameter  evaporated  silver 
Electroplate  to  frequency  bith  nickel 
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Number  of  Units 


O 


10  MC  FILTER  CRYSTALS 
SHOCK  TEST 


PPM  CHANGE 
DUE  TO 
SHOCK 
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PPM  CHANGE 
DUE  TO 
VIBRATION 


10.5  MC 


These  orystals  passed  acl  the  SCA-V^A  DEqutREUENTs  «ith  about 

ABOUT  2%  REJECTED  OR  MAROtNAL.  On  RASES  I6-I8  ARE  ^  RE-* 

% 

PRESENT AT  I ve  CHARTS  SHOW  INS  THE  SPURIOUS  LEVELS  OVER  THE 
FREQUENCY  RANQE  OF  NOMINAL  FREQUENCY.  SMALL  PROOUC' 

TIOM  OROUPS  OF  FILTER  CRYSTALS  WERE  PROCESSED  ON  15  MC , 

20  MC  AND  50  MC.  The  techniques  used  were  as  outlined 
PREVIOUSLY  IN  PROOUCINR  OUR  SAMPLE  CRYSTAL.  RaTHER  THAN 
MAKE  A  LOT  OF  REPETETIVE  STATEMEMT3  IT  WILL  SUFFICE  TO  SAY 
THAT  ALL  CRYSTAL  WERE  PROCESSED  IN  THE  SAME  MANNER  EXCEPT 
FOR  SIZE  AND  THICKNESS.  Ow  PARE  I5  THE  VARIOUS  PARA¬ 
METERS  FOR  THE  15  TO  JO  WC  CRYSTALS  ARE  LISTED,  AND  ON 
PAQESl9-2l!.  ARE  CHARTS  RUN  TO  SHOW  SPURIOUS  RESPONSES. 


SPECIFICATION  FOR  15  MC  CRYSTAL  BLANKS 
Size  .5OO"  Oiamcter 
ZZ’  ANete  55*  17*  *5’ 

Finish  •bind  in  50U  emery  to  15.O9O  mc 
Electrode  size  .070"  diameter  evaporated  silver 
Electroplate  with  nickel  to  freruencv 

SPECIFICATIONS  FOR  20  MC  CRYSTAL  BLANKS 
Size  .250"  Diameter 
ZZ*  Angle  55*  17’  *5' 

Finish  grind  in  50il.  emery  to  20.160  mc 
Electrode  size  .052"  diameter  evaporated  silver 
Electroplate  with  nickel  to  frequency. 

SPECIFICATIONS  FOR  50  MC  CRYSTAL  BLANKS 
Size  .250*  Diameter 
ZZ’  Angle  55*  17’  ±5’ 

Finish  grind  hith  50i|.  to  50.1i50  mc 

Electrode  size  .055"  Diameter  evaporated  silver 

Electroplate  with  nickel  to  frequency 


00  MC 


18^  MC 


CONCLUSIONS 


CONSIOCIIINA  ACL  THE  PR0BCCM8  IN  MANUP ACTUR INB  PiLTCR 
CRYSTAtS  RE  PEEt  OONflDENT  THAT  POLLOVINR  THE  RRESCRIBCO 
TECHNIQUES  DEVELOPED  DURINB  THIS  CONTRACT,  FILTER  CRYSTALS 
OAN  BE  MANUf ACTURCO  IN  PRODUCTION  QUANTITIES  AND  YIELDS. 

Spurious  responses  arc  attenuated  sufficiently  to  bive 

ROOD  yields,  due  PERHAPS  TO  CERTAIN  CONTROLS  ON  SIZE  & 

SHAPE  OF  THE  BLANK  AND  FINISH. 

So  FAR  RE  CAN  ONLY  INFLUENCE  THE  SPURIOUS  RESPONSES  BY 
ATTENTION  TO  MANUf ACT UR  I NB  BLANKS  BY  THE  PRCSORIBEO  METHODS, 
RE  OO  NOT  KNOB  HOR  TO  ELIMINATE  THEM. 
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PROeRAM  FOR  NEXT  INTERVAL 

Most  or  the  oevEtorMCNT  on  MANurACTUR «n«  of  eilter  orystals 

10  MO  TO  ^0  MO  HAS  SEEN  DONE. 

Upon  APmovAC  or  our  preproouct  ion  samples  we  R)ll  beoin 
PROOUCINS  the  balance  OP  500  UMJTS  ON  EACH  FREQUENCY, 


PUBLlCATiONS  AND  REPORTS 


No  PU3L SCAT  JONS  OR  REPORTS  HAVE  BEEN  ISSUED  ON  THIS 
CONTRACT  SINCE  THE  LAST  REPORT  FOR  THE  PERIOD  ENDINfi 

Aucust  9»  1962. 
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IDENTIFICATION  OF  PERSONNEL 

Oufl  PCnsONNEL  UNO  HAVE  WONKEO  ON  THIS  PROJECT 
HAVE  EXPENDED  TIME  AS  POtLORS : 


NAME 

Oeemer  Bloser 
Donald  Neioid 
Carrie  Shiery 
June  Hook 

Manopactur IN®  labor 


T; ME- HOURS 
85 
25 
260 

75 

11-70 
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